Tacca chantrieri ANDRÉ is a perennial plant belonging to the family Taccaceae and is indigenous to southeast region of the People's Republic of China. A decoction prepared from the rhizomes of T. chantrieri has long been used in traditional Chinese medicine for the treatment of gastric ulcer, enteritis, and hepatitis. 1) Our previous chemical studies on the rhizomes of T. chantrieri led to the isolation of diarylheptanoids, diarylheptanoid glucosides, and steroidal glycosides such as spirostanol, furostanol, pseudofurostanol, pregnane, and withanolide glycosides, some of which showed cytotoxic activities against cultured tumor cells. [2] [3] [4] [5] [6] [7] [8] Further phytochemical analysis of T. chantrieri rhizomes, with particular inference to the glycoside constituents, has resulted in the isolation of five new glycosides, which are classified into two bisdesmosidic pseudofurostanol glycosides (1, 2), two new ergostanol glycosides (3, 4), and a new phenolic glycoside (5). This paper reports the structural determination of the new glycosides, which was carried out on the basis of extensive spectroscopic analysis, including that of two-dimensional (2D) NMR data, as well as hydrolytic cleavage followed by spectroscopic and chromatographic analyses.
. Acid hydrolysis of 1 with 1.0 M HCl in dioxane-H 2 O (1 : 1) resulted in the production of D-glucose and L-rhamnose as the carbohydrate components, while the labile genuine sapogenin was decomposed under acidic conditions. Identification of the monosaccharides, including their absolute configurations, was carried out by direct HPLC analysis of the hydrolysate, using a combination of refractive index (RI) and optical rotation (OR) detectors.
Analysis of the 1 H-and 13 C-NMR spectra of 1 revealed that the structure of the ring A-D portion (C-1-C-19) was identical to that of the usual furost-5-en-3b-ol derivatives. 5) However, significant differences were recognized in the signals from the ring E part and the side chain moiety (C-20-C-27), where a tertiary hydroxy group [d C 76. (Fig. 1) . These correlations were consistent with the presence of a hydroxy group at C-20. The geometry of the C-22(23) olefinic group was determined to be Z based on an NOE correlation between Me-21 and H-23 in the phase-sensitive NOE correlation spectroscopy (NOESY) spectrum of 1.
When 1 was treated with b-D-glucosidase, it was hydrolyzed to gave a spirostanol glycoside (1a), identified as spirost-5-ene-3b,20-diol. 9) In the phase-sensitive NOESY spectrum of 1a, NOE (Fig. 2) . The configuration of C-25 remains to be determined. Thus, the structure of 1a was established as (20S,22S,25x)-spirost-5-ene-3b,20-diol, and consequently the structure of the aglycone moiety of 1 was established as (20S,22Z,25x)-furosta-5,22-diene3b,20,26-triol.
Finally, we focused our attention on determining the structures of the glycoside moieties. The 1 H-1 H COSY experiment allowed the sequential assignments from H-1 to H 2 -6 and Me-6 of five monosaccharides. Their signal multiplet patterns and coupling constants identified three b-D-glucopyranosyl ( 4 C 1 ) units and two a-L-rhamnopyranosyl ( 1 C 4 ) units. The HMQC spectrum was applied to associate the protons with the corresponding one-bond coupled carbon resonances. Comparison of the carbon chemical shifts thus assigned with those of the reference methyl glycosides, 10, 11) taking into account the known effects of O-glycosylation, indicated that 1 contained two terminal b-D-glucopyranosyl units (GlcЉЉ and GlcٞЉ), a C-2 and C-3 disubstituted b-D-glucopyranosyl unit (GlcЈ), a terminal a-L-rhamnopyranosyl unit (RhaЉ), and a C-4 substituted a-L-rhamnopyranosyl unit (Rhaٞ). The b-orientations of the anomeric centers of the glucopyranosyl moieties were supported by the relatively large J values of their anomeric protons (Jϭ7.6-7. 8 Hz) . For the rhamnopyranosyl residues, the large 1 J C,H values (170 Hz<) indicated that each anomeric proton was equatorial thus possessing an a-pyranoid anomeric form. 12) In the HMBC spectrum of 1, longrange correlations were observed between From the above spectroscopic and chemical data, the structure of 1 was formulated as (20S,22Z,25x
Compound 2 analyzed for C 51 H 82 O 22 by combined HR- The severe overlapping of the proton signals for the sugar moieties, which was composed of seven b-D-glucopyranosyl units, excluded the possibility of a complete assignment in a straightforward way using a conventional heteronuclear COSY spectrum in 3. An 1 H-detected heteronuclear single quantum coherence (HSQC)-totally correlated spectroscopy (TOCSY) technique was applied to solve the sugar sequence of 3, which correlates the anomeric protons with their respective skeleton carbons. 13) This allowed the identification of the 13 The above spectral data and the result of acid hydrolysis suggested that 4 was an ergostanol derivative structurally related to 3. However, the molecular formula for the aglycone moiety was consistently calculated for C 28 H 44 O 3 , corresponding to seven degrees of unsaturation. Furthermore, an ester carbonyl group was shown to be present in the molecule of 4 by the IR (1724 cm
Ϫ1
) and 13 C-NMR (d 174.2) spectra. These facts implied that the side-chain moiety was modified to form a lactone group. In the 1 H-1 H COSY spectrum of 4, a broad methine proton signal centered at d 1.91 was shown to be coupled with the Me-21 doublet at d 0.96 and was assigned to H-20, which was then correlated to a methine proton at d -28 (d 1.00) . Long-range correlations from H-24, H-25, and Me-27 to the ester carbonyl carbon at d 174.2 allowed a carbonyl group at C-26 to be located. A six-membered lactone group formed between C-22 and C-26 was revealed by an HMBC correlation between the H-22 oxymethine proton and the C-26 carbonyl carbon. The large J value between H-17 and H-20 (Jϭ11.1 Hz) indicated that the H 17 -C 17 -C 20 -H 20 part was preferably trans-oriented, and NOE correlations between Me-18 and H-20, H-12eq and Me-21, and between H-16a and H-22 made it possible to confirm the 20S* configuration. Further NOEs between H-17 to H-23eq, H-22 and H-24, and between H-23ax to H-25 were consistent with the 22R*, 24R*, and 25S* configurations, and suggestive of the chair-form-like conformation of the six-membered lactone group (Fig. 3) . The isolated compounds were evaluated for their cytotoxic activity against HL-60 human promyelocytic leukemia cells. None of the compounds was cytotoxic against HL-60 cells at a sample concentration of 10 mg/ml.
Experimental
Optical rotations were measured using a JASCO DIP-360 (Tokyo, Japan) automatic digital polarimeter. IR spectra were recorded on a JASCO FT-IR 620 spectrophotometer, and UV spectrum on a JASCO V-520 spectrophotometer. NMR spectra were recorded on a Bruker DRX-500 (500 MHz for 1 H-NMR, Karlsruhe, Germany) spectrophotometer using standard Bruker pulse programs. Chemical shifts were given as d values with reference to tetramethylsilane (TMS) as an internal standard. ESI-TOF-MS data were obtained on a Micromass LCT (Manchester, U.K.) mass spectrometer. Elemental analysis was carried out using an Elementar Vario EL elemental analyzer (Hanau, Germany). Diaion HP-20 (Mitsubishi-Chemical, Tokyo, Japan), silica gel (Fuji-Silysia Chemical, Aichi, Japan), and ODS silica gel (Nacalai Tesque, Kyoto, Japan) were used for column chromatography. TLC was carried out on precoated Kieselgel 60 F 254 (0.25 mm thick, Merck, Darmstadt, Germany) and RP 18 F 254 S plates (0.25 mm thick, Merck), and spots were visualized by spraying the plates with 10% H 2 SO 4 solution, followed by heating. HPLC was performed by using a system composed of a CCPM pump (Tosoh, Tokyo, Japan), a CCP PX-8010 controller (Tosoh), an RI-8010 (Tosoh) or a Shodex OR-2 (Showa-Denko, Tokyo, Japan) detector, and a Rheodyne injection port. All chemicals used were of biochemical reagent grade.
Plant Material The rhizomes of T. chantrieri were collected in Si Mao City, Yunnan Province, People's Republic of China, in October 1996, and identified by Dr. Yutaka Sashida, emeritus professor of the Tokyo University of Pharmacy and Life Sciences. A voucher specimen has been deposited in 
